Background: Musculoskeletal disorders are leading cause of ill-health globally and workers are disproportionately affected due to repetitive tasks and postures. Little is known about these disorders among hotel employees in India. Objective: The study aims to find prevalence of musculoskeletal disorders among workers in luxury hotels and identify their determinants. Materials and Methods: A cross-sectional study design was employed. The study sites included eight hotels across other four cities. A pre-designed, pilot tested semi-structured questionnaire was self-administered by study respondents. Main outcome variable was self-reported musculoskeletal pain/discomfort. Data on predictor variables including socio-demographic, physical and psychosocial environment was collected. Prevalence of musculoskeletal pain/discomfort was estimated. Chi-square test was used for bi-variate analysis. Binary multiple logistic regression method was used to identify factors associated with the outcome variable ' Any chronic musculoskeletal pain' and site-specific subtypes. Results: Out of 1183 respondents, 526 (45%) reported having musculoskeletal pain/discomfort which chiefly included backache 320 (27%), pain in legs 206 (17%), joint pain 157 (13%) and neck pain 88 (7%). 'Chronic musculoskeletal pain' was associated withfour variables; namely, years of service (OR = 1.018; 1.002-1.034), heavy stress of lifting objects (OR = 1.908; 1.289-2.825), psychological wellbeing (GHQ-12 item) (OR = 1.214; 1.135-1.299) and type of work (desk workers had lower odds (OR = 0.355; 0.178-0.709) than housekeepers). Conclusion: Prevalence of musculoskeletal pain/discomfort is high among hotel workers. Stress of lifting objects, psychosocial well-being, duration of service and type of work are key determinants.
Introduction
Musculoskeletal disorders are leading cause of morbidity globally with prevalence of 8.4% and are ranked sixth in terms of disability burden 1, 2 . Musculoskeletal disorders include injuries as well as disorders that affect the locomotive systems including chiefly the bones, joints, muscles, tendons, ligaments and nerves. While the musculoskeletal conditions could be both related to and not related to occupation of individuals, the evidence highlights that significant proportion of this burden is work-related 3 . A worker as part of her/his job responsibilities conducts various tasks such as bending, sitting, lifting, etc. These tasks involve biomechanical hazards which may either result in or aggravate musculoskeletal issues. Most of the empirical evidence with respect to prevalence, risk factors, and interventions comes from high income countries 4 . The musculoskeletal conditions have not received much attention in low income countries.
Globally, most of earlier literature on musculoskeletal conditions was concentrated on manufacturing industry 4 . Recently, the focus has moved to service industry as well.
There is evidence that employees in hotels and restaurants are at higher risk of musculoskeletal disorders. In the United States, musculoskeletal risk factors are highest in manufacturing sector and second highest in the hotel and catering industry 5 . In Denmark, age-standardised hospitalisation ratios were significantly higher among workers in hospitality compared with all working population 6 . The hospitality industry involves various hazards, predominantly ergonomic in nature associated with body postures, body movements and repetitive tasks.
It is important to note that hotels have various departments and tasks performed by employees varies greatly by the departments. The biomechanical risk factors vary by the jobs and hence the musculoskeletal conditions may also vary by occupations. For example, housekeeping is associated lifting weights and thus with low back pain and desk-work with neck pain 4, 7, 8 . Lee et al. (2013) notes that research on work-related musculoskeletal disorders among hotel workers has targeted only kitchen and housekeeping departments and not investigated the entire range of hotel workers 5 .
There is dearth of literature on prevalence of musculoskeletal conditions among hotel workers in India. In fact, there are only a few research papers on health of hotel workers or on musculoskeletal disorders [9] [10] [11] . This study was therefore undertaken to find prevalence of symptoms related to musculoskeletal conditions among hotel workers and to identify risk factors associated with the musculoskeletal conditions.
Subjects and Methods
This paper is part of a larger study of morbidity, mental wellbeing and risk factors among hotel employees. This section covers methods relevant to musculoskeletal conditions. Since, the study objective was to find out prevalence of musculoskeletal conditions, cross-sectional study design was adopted. We listed key variables within the domains of psychosocial well-being, physical stress, work hours, etc. based upon a musculoskeletal health model 12 and looked for their association with presence or absence of musculoskeletal conditions.
Study Variables and Tools
Socio-demographic variables included age, sex, education, marital status, income and type of house. Data on years in service, type of occupation (housekeeping, food preparation, etc.), stress of lifting objects at workplace and average number of extra-hours of work per week was collected for assessing physical working conditions. Psychosocial well-being were measured by 12-item General Health Questionnaire (GHQ-12) 13 . Body mass index was also included. For these musculoskeletal conditions, self-reported data on musculoskeletal pain was collected. With respect to musculoskeletal pain, variables included 'site of musculoskeletal pain' , 'duration of pain' (less than or more than 15 days), 'whether pain reported to supervisor' , and 'reasons for not reporting to supervisor' . Clinical examination or confirmation was not part of the study protocol. A pre-designed self-administered tool was prepared in English by two researchers and modified with comments from academicians and practitioners. A draft tool was prepared in discussion with faculty from occupational health sciences as well as the human resource managers in the hotels. The draft tool was pilot tested with 14 employees in one of the hotels; these 14 did not participate in the final survey. With respect to musculoskeletal conditions, pilot highlighted need to collect pain data site wise and that on hospitalization and chronic conditions due to musculoskeletal conditions. Relevant questions were added to the questionnaire based on the results of pilot test.
Study Settings and Sampling
The data or this study has been collected from luxury hotels. A chain of hotels had three luxury hotels in Mumbai and all employees from these three hotels (approximately 2500) were invited to participate. In order to reflect situation from other hotels in the chain, two luxury hotels from Delhi, one luxury hotel from Kochi and one semi-luxury hotel from Delhi and Nasik were also included. However for these, only a total of 300 employees were randomly selected given feasibility constraints. Data from all these hotels has been analysed together.
Data Analysis
Data was collected by self-administered questionnaires in Hindi and English. Research staff checked all the questionnaires manually first and then entered data in IBM spss version 16. The questions had option 'Don't know' , 'Can't say' and if the respondent did not want to respond she/he could keep the field blank. Data was cleaned and analysed with frequency and percentages. Occupation was coded into one of the seven categories; namely housekeeping, desk workers, food preparation, food service, engineering and security (as single category), front office and others. Stress of lifting objects depends upon number of times object/s is/are lifted and weight of the objects. For the purpose of this study, we operationally defined stress as low, moderate or heavy based upon these two criteria ( Figure 1 ). Body Mass Index was categorised into four categories; less than 18.5 as underweight, 18.5 to 24.9 normal, 25 to 29.9 as overweight and more than 30 as obese. 14 Bi-variate analysis was conducted for musculoskeletal pain at any site and then specifically for back, neck, leg and joints. Multivariate analysis (multiple binary logistic regressions) was performed for musculoskeletal pain (any) and subgroups (site-specific musculoskeletal pain such as pain in back, neck, leg and joints) to find adjusted odds ratios. While performing multivariate analysis; GHQ score, years of service and hours of overtime per week were taken as continuous variables whereas others continued to be categorical. Age was not included in bi or multi-variate analyses as it had high collinearity with years of service. 
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Ethical Considerations
The study followed ethical principles of Declaration of Helsinki. Being of observational nature, the study did not involve major ethical concerns. Permission to conduct was sought from all hotels. A written informed consent was obtained before participation from the respondents. The rights to privacy and confidentiality were explained to the eligible respondents.
Results
Out of estimated eligible respondents (2800) in sampling frame, 1183 (42.3%) participated in the study. Out of the 1183 hotel employees, 526 (44.5%) reported chronic musculoskeletal pain for at least two weeks during past six months ( Table 1) . Pain in the back was most common (320; 27.0%) followed by that in legs (206; 17.4%), joints (157; 13.3%) and neck (88; 7.4%). More than half (297 out of 519; 57.2%) of the workers who had chronic musculoskeletal pain had not reported same to their supervisors or physicians. Most common reasons of not reporting were that 'the workers thought that it would get better on its own' (204; 68.7%) and that 'they did not know that they should report to supervisor' (81; 27.3%). Other common reasons included 'Supervisor is not empathetic to him/her and reporting won't be useful' (52, 17.5%), 'too many steps in reporting' (49; 16.5%), 'Fear that career will get affected although job will be retained' (34; 11.4%), etc. Table 2 shows that among various departments within hotel, housekeeping and restaurant had higher prevalence of any chronic pain and most of the site-specific musculoskeletal pains. Males were significantly more likely to have musculoskeletal pain than females. Proportion of individuals with pain increased as the years of service and stress of lifting objects increased. Mental wellbeing was negatively associated with having chronic musculoskeletal pain or having any site-specific pain. Among specific musculoskeletal pain subgroups, back pain was associated with occupational group and stress of lifting objects. Pain in neck was associated with lifting heavy objects. Pain in legs was associated with years of service. Pain in joints was associated with both lifting heavy objects and with years of service. Body mass index and doing overtime were not found to be associated with any of the pain. Multivariate analyses (Table 3) showed that with increasing years of service, chances of any chronic pain, pain in legs and joints increased. Adjusted odds of having all types of pain (except neck pain) were significantly higher among those who had heavy load of lifting objects. After adjusting for other variables, occupational group was not found to be significantly associated with any site-specific pain. However, housekeeping still had higher odds than desk workers when all types of pain were combined (any chronic pain). Lack of mental well-being had consistently and significantly higher odds of all types of pain.
Discussion
This is first Indian study which documents prevalence of musculoskeletal conditions among hotel employees. The prevalence is undoubtedly high affecting nearly half of the employees. The findings are important because most of previous research was among specific occupational types such as housekeeping or restaurant 5, 15 . The prevalence was highest among the housekeeping staff followed by restaurant and kitchen and bakery staff. The prevalence was higher among men, those with more number of service years, heavy physical work involving lifting of objects and poor psychosocial well-being. A previous study from South Korea also showed that heavy physical work was associated with higher prevalence of musculoskeletal disorders; however, that study found prevalence to be higher among men 5 . Differences across gender could be because there is division of labor based on gender in India which results in differential exposures of the two genders to the ergonomic and psychosocial risk factors 5 . After adjusting for the stress of lifting objects and psychosocial well-being, there was no gender-wise difference indicating that the difference may be due to such physical or psychosocial factors.
As seen in this study, more than half did not report pain to supervisor or physician. This is similar to the findings from high income countries 16 . Most common reasons in literature, 'I thought it would get better' and 'I did not know I should' were found in this study as well. Other reasons that were found to contribute to poor access to health care include 'too many steps in reporting' , 'fear of getting in trouble' , 'fear of losing job' and 'supervisor did not understand me' . It is important to sensitise the workers about importance and benefits of early reporting.
Recent literature has attempted to identify the specific biomechanical factors that lead to musculoskeletal conditions. A recent meta-analysis which pooled data from various studies found that biomechanical risk factors with at least reasonable evidence include excessive repetition, awkward postures, and heavy lifting 4 . In the present study also, heavy lifting was found to be associated with musculoskeletal pain; however, we did not assess specific biomechanical factors such as bending, carrying, awkward postures, etc. Similar to previous studies 6, 17 , the association between stress of lifting weight and musculoskeletal pain persisted to be significant even after controlling for other variables. 16 Literature also documents role of years of service, housekeeping job and psychosocial well-being in causing musculoskeletal disorders as reported in this study. 4 For each anatomical sites of pain, there are some specific ergonomic factors that play a role. Therefore, we discuss site specific pains in detail in next paragraphs.
In this study, back pain was most commonly reported site of pain which is consistent with existing literature 7, 18 . Among all hotel workers, housekeeping staff had higher prevalence of backache and this again is consistent with existing literature 18 . However, after adjusting for heavy workload and other factors, odds of musculoskeletal pain among various occupational groups within the hotel were not significantly different in this study. A systematic review documented association of backache with lifting heavy weights 19 and this study shows similar finding. Prevalence of low back pain was high (one fourth) even among those with less than five years of service. The increase in prevalence thereafter was not significant which has also been documented in past 20, 21 . The point of concern here is that the back pain sets in early among sizeable number of workers and needs priority attention.
The risk factors associated with neck pain are much different from that of back pain. Female gender has been documented risk factor for neck pain 4 ; this study's findings also show high (although not significantly higher) neck pain prevalence among women workers. There is insufficient evidence of heavy physical work or lifting causing neck pain. However, in the present study, the stress due to lifting objects was found to be associated with neck pain. This may be because lifting of objects within hotel settings often involve arm or hand movements which affect the neck/shoulder musculature and generate loads on the neck/shoulder area. Daily sitting time has strong correlation with pain in neck is daily sitting time 8 . Although in this study, we did not measure the sitting time, prevalence of neck pain was highest among the desk workers.
This study included all joint pains as single category. The anatomical position and physiological function of joints vary and a particular physical stress may affect one joint but not the other. It is possible that specific joints have specific stressors but the absolute number of specific joint pains were smaller which prevented advanced statistical analysis of the joint sub-groups (knee, shoulder, etc.). In the present study, we found that lifting heavy weight was associated with joint pain. There is some evidence regarding this with respect to knee joint 4 . Lifting heavy objects may also affect the joints of upper extremity especially the shoulder joint.
With respect to pain in legs, previous studies have not identified specific biomechanical risk factor 4 . Standing time is associated with pain in legs 9 ; however, we did not measure Vol 18 (1&2) | January-June 2018 | http://www.informaticsjournals.com/index.php/JEOH/index Nilesh C. Gawde standing time in this study which may be associated with pain in leg. Among the factors studied, only years of service and mental well-being were associated with having pain in legs.
Psychological well-being was found to be associated with most types of chronic musculoskeletal pain in this study. Psycho-social factors have been incriminated in musculoskeletal conditions in past 22, 23 . Being a cross-sectional study, it is difficult to determine temporality and thereby causality. It is also possible that the scores on GHQ-12 were higher due to musculoskeletal pain affecting psychological well-being.
It is important to look for possible means of reducing musculoskeletal pain. The interventions can include change in physical structures which could reduce the instances of lifting weights 24 . Design of equipment such as trolleys will determine the push-pull force needed to move them and appropriate design can reduce forces and avoid lifting of heavy objects. In addition to these, ergonomic training has been found to be useful 18 .
The study had certain limitations. Self-reported musculoskeletal pain was the chief outcome measure which has a possibility of underestimation. With respect to physical work, stress due to lifting objects was assessed. However, static loads such as prolonged standing, sitting, carrying/holding objects was not measured. Detailed ergonomic study is required to understand various physical stressors that are peculiar to each department. Similarly psychosocial factors were studied by GHQ but specific psychosocial factors such as job control, job demand, and social support were not studied. Nevertheless, the study highlights neglected burden of musculoskeletal conditions and physical and psychosocial factors responsible for same.
Conclusion
The hotel workers have high burden of musculoskeletal conditions. The musculoskeletal pain is associated with physical stress of lifting objects and mental well-being after adjusting for other variables indicating that these conditions are related to work stressors. In order to improve health of the hotel workers, intervention studies are needed where ergonomic as well as psychosocial factors are addressed in a holistic manner.
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